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InSight, scheduled to launch in May 2018, will be the first

NASA mission to observe the deep interior of Mars. The

planets of Mercury, Venus, Earth and Mars are as similar as

they are different, and the view granted by our human and

robotic eyes only scratches the surface.
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NASA Concerns

• MIL-STD-883, Test Method 3015
o Too old

o Does not include the charge device model (CDM), only the human body 

model (HBM)

o The Test Method needs to be revisited for new technology

 Smaller feature sizes (down to 45nm)

 Large number of contacts/pins (~1750 for Xilinx FPGA)

 Time to test

 Advancements in packaging (2.5D, 3D) 

• MIL-PRF-38535 - Performance specification for microcircuits

o DLA audits of microcircuit manufacturers and their supply chains

 Are done to the requirements stated in 38535

o 38535 is at revision K. Draft L revision is being worked.

o Poor coverage for ESD

 No CDM testing required

 Confusing requirements

 883 vs. JEDEC (3 zaps/pin vs 1 zap/pin, for HBM test)

 No requirements for wafer foundries

o Needs to be updated 

 For new technology

 For shipping and handling of products in multi-supply chain 

production of parts (which is becoming the norm)
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Activities to Improve ESD and Electronic Parts/PCBs

• NASA Is Highlighting ESD in Parts Bulletins

o Released two special editions on ESD.

• Invited ESD Talks

o By STS at Space Subcommittee chaired by NASA (Sep.’16)

• Conducted DLA Engineering Practice (EP) Study on ESD

o EP study is a survey of manufacturers, users and other interested entities (Jan.‘17)

• JC-13 Started a Task Group on ESD (Chair: P. Coe)

• JEDEC/ESDA Are Continuing Joint Effort

o JESD 625B and S20.20 Harmonization telecons and face-to-face meetings

o Participation by NASA and The Aerospace Corporation

• Updated MIL-STD-883, Test Method 1014

o Added Para 2.2.1d. “ESD Protective Tubes shall be utilized to ensure the 

system is ESD safe…”

• Continuing NASA ESD Surveys
o Conducted by NASA experts 
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• NASA EEE Parts Bulletin (January – July 2016)

Electrostatic Discharge Special Issue (Part 1)
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• NASA EEE Parts Bulletin (August 2016 – May 2017)

Electrostatic Discharge Special Issue (Part 2)
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A New Trend – Supply Chain Management
Ensuring gap-free alignment for each qualified product

(All entities in the supply chain must be certified/approved)

A Changing Landscape (Shipping/Handling/ESD Challenge)

More Stops — More Places with ESD Risk

Manufacturer A Die design  

Manufacturer B Fabrication

Manufacturer C Wafer bumping 

Manufacturer D Package design and package manufacturing 

Manufacturer E Assembly 

Manufacturer F Column attach and solderability 

Manufacturer G
Screening, electrical and package tests 

Manufacturer H
Radiation testing 
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NASA ESD Surveys of Microcircuit Supply Chain

• NASA ESD Surveys

o Candidate companies are identified during DLA audits—but not a DLA activity

o Conducted by NASA ESD experts

 The survey findings and corrective actions are merely suggestions for 

improvements (but, in all cases, were implemented by the vendors)

o Benefits the whole community

 Especially vendors processing very expensive new technology parts 

(where the per unit price could approach $200k)

o Very well received

 Some vendors have requested re-surveys every two years

o Working with Suppliers and DLA to incorporate NASA ESD Surveys into DLA 

audit agendas 

 Will save resources
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• Bring general awareness (Via NASA Bulletins, Surveys)

• Work with DLA to help them conduct an engineering practice (EP) study

• Generate a basic proposal and related information so the potential task 

group (TG) has a strong starting point.

• This path has saved time in resolving major issues found during audits.

How NASA ESD Surveys Have Been a Key 
Part of the Process
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• NASA brought many ESD concerns to the attention of the parts 
community

• All types of commodities affected for both military and commercial 
parts

• COTS hardware could be affected more severely

• New JC-13 Task Group was started to address ESD issues

• Monthly telecons are held on harmonization 
of 625 and 20.20

• NASA is continuing to conduct 
ESD Surveys

• 38535 Rev. L to update ESD requirements

• Parts community must promote ESD safe 
environment!

• Be mindful of ESD when shipping / handling parts and hardware!

Summary
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